Sphingosine-1-phosphate differently regulates the cytokine production of IL-12, IL-23 and IL-27 in activated murine bone marrow derived dendritic cells.
Sphingosine-1-phosphate (S1P) modulates many cell functions such as lymphocyte trafficking and signaling as well as keratinocyte proliferation. However, less is known about the specific effects of S1P on cytokine production, particularly on the interaction between dendritic cells (DCs) and keratinocytes, cell types which are crucial for the initiation and maintenance of chronic inflammatory skin diseases like atopic dermatitis or psoriasis. Especially the cytokines of the IL-12 family play a dominant role in many inflammatory diseases as they have a significant impact on T-helper cell function. In the present study we show that S1P decreased the production of the pro-inflammatory cytokines IL-12 and IL-23 in LPS-stimulated DCs via the common subunit p40 as well as in the crosstalk with activated keratinocytes. By using specific S1P receptor agonists (SEW2871, FTY720-P) and antagonist (JTE013) we identified an important role for S1P receptor 1 in the modulation of the cytokine profile. While diminishing IL-12 and IL-23 secretion, S1P enhanced IL-27 production in DCs. To elucidate the mechanism of the different impact on the IL-12 family cytokine production, we investigated the mitogen-activated protein kinase (MAPK) and phosphatidylinositide 3-kinase (PI3K) pathways in DCs. By using specific MAPK-Inhibitors (U0126, SB202190, SP600125) we demonstrated that ERK, p38 and JNK differently regulate each pathway of each cytokine. While p38 and JNK did not seem to play a role in the modulation properties of S1P on cytokine production, ERK is at least partially involved in the S1P mediated modulation of IL-12 and IL-27. The PI3K-Inhibitor abrogated the S1P-induced decrease of IL-12 and IL-23 secretion, while it had no influence on the S1P-induced increase of IL-27 production. These data implicate, that S1P has an anti-inflammatory impact on the production of IL-12 family cytokines, indicating therapeutic potential for S1P treatment of several inflammatory diseases like psoriasis.